General considerations
All commercially available reagents and solvents were obtained from commercial providers and used without further purification. Melting points were recorded by using a WRS-2A melting point apparatus and were uncorrected. IR spectra were obtained on a Nexus FT-IR spectrophotometer.
1 H NMR and 13 C NMR spectra were recorded on a Bruker Avance 400 MHz spectrometer. Chemical shifts were reported relative to internal tetramethylsilane (0.00 ppm) for 1 H and CDCl 3 (77.0 ppm) for 13 C. High resolution mass spectra were determined by using a Finnigan-NAT GC/MS/DS 8430 spectrometer. Single crystal X-ray analysis: A representative crystal was surveyed on a Bruker APEX diffractometer. All crystallographic calculations were facilitated by the SHELXL-97 system. Flash column chromatography was performed on 300-400 mesh silica gel. 3-Arylsydnones were prepared according to literature procedures [1, 2] .
General procedure for the preparation of 2-aryl-1,1-dihalo-1-alkenes [3,4]

Preparation for 2a and 2c
To a solution of triphenylphosphine (20 mmol) and CBr 4 (10 mmol) in CH 2 Cl 2 (20 mL) was added ArCHO (5 mmol) in portions at around 0 °C (ice bath). Then the cooling bath was removed and the reaction mixture was stirred at rt until the reaction was complete (monitored by TLC). The reaction was then quenched with petroleum ether and the deposited material was filtered off and washed with ethyl acetate. The solvent was evaporated and the residue was purified by column chromatography (EtOAc/petroleum ether 1:20) to give 1-(2,2-dibromovinyl)-4-nitrobenzene 2a, 4-(2,2-dibromovinyl)benzonitrile 2c and 1-(2,2-dibromovinyl)-4-methylbenzene 2d in 85%, 82% and 90% yields, respectively.
Preparation for 2b
To a solution of triphenylphosphine (39.68 mmol) in CCl 4 (20 mL) was added 4-nitrobenzaldehyde (9.92 mmol) in portions at around 0 °C (ice bath). Then the cooling bath was removed and the reaction mixture was additionally stirred at reflux overnight. After being cooled to rt, the mixture was quenched with petroleum ether and the deposited material was filtered off and washed with ethyl acetate. The solvent was evaporated and the residue was purified by column chromatography (EtOAc/petroleum ether = 1:20) to afford 1-(2,2-dichlorovinyl)-4-nitrobenzene 2b in 68%yield. 
4-chloro-1-(4-chlorophenyl)-3-(4-nitrophenyl)-1H-pyrazole (3k),
General procedure for the synthesis of 4a and 4b
A mixture of pyrazole 3b or 3h (0.2 mmol), Pd(OAc) 2 (0.04 mmol), K 2 CO 3 (0.4 mmol), PPh 3 (0.08 mmol,) and iodobenzene (0.4 mmol) in 1 mL DMF was placed in a sealed tube. The tube was heated at 140 °C for 12 h in the dark by using an oil bath. After the reaction was completed (as monitored by TLC), the mixture was cooled to rt. Then 30 mL water was added to the reaction mixture, which was extracted with EtOAc (3 × 20 mL). The combined organic layers were washed with saturated brine, dried over anhydrous Na 2 SO 4 
4-chloro-1-(4-methoxyphenyl)-3-(4-nitrophenyl)-5-phenyl-1H-pyrazole (4b),
General procedure for the synthesis of 5
A mixture of pyrazole 3g (0.2 mmol), Pd(OAc) 2 (0.04 mmol), K 2 CO 3 (0.4 mmol), PPh 3 (0.08 mmol,) and phenylboronic acid (0.4 mmol) in 1 mL DMF was placed in a sealed tube. The tube was heated at 140 °C for 12 h in the dark by using an oil bath. After the reaction was completed (as monitored by TLC), the mixture was cooled to rt. Then 30 mL water was added to the reaction mixture, which was extracted with EtOAc (3 × 20 mL). The combined organic layers were washed with saturated brine, dried over anhydrous Na 2 SO 4 and concentrated under reduced pressure. The resulting residue was purified by flash column chromatography (petroleum ether/ethyl acetate 20:1, v/v) to yield 1-(4-methoxyphenyl)-3-(4-nitrophenyl)-4-phenyl-1H-pyrazole (5). (5) 
1-(4-methoxyphenyl)-3-(4-nitrophenyl)-4-phenyl-1H-pyrazole
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